Genome-wide association analysis of the lipid and fatty acid metabolism regulatory network in the mesocarp of oil palm (Elaeis guineensis Jacq.) based on small noncoding RNA sequencing.
Oil palm (Elaeis guineensis Jacq.) is the highest oil-yielding crop in the plant kingdom and accumulates 90% of palm oil in the mesocarp. However, the regulatory mechanisms of lipid and fatty acid (FA) metabolism in oil palm are just beginning to be understood, and more studies are needed, especially in the understanding of small noncoding RNA (ncRNA) and mRNA. Based on the deep sequencing of small noncoding RNAs and the degradome in five developmental mesocarp stages, 452 microRNAs (miRNAs), including 170 conserved known-miRNAs (kn-miRNAs) and 282 novel-miRNA (nov-miRNAs), were identified. After predicting the targets of those miRNAs to 37 FA synthesis-related genes, we found that 22 kn-miRNAs and 14 nov-miRNAs might be involved in FA metabolism pathways. Among them, eg-miR156c, eg-miR397, eg-miR444b and nov-miR129 regulated FA synthesis in plastids and the transport of FA-ACP from plastids to the endoplasmic reticulum by targeting acetyl-CoA carboxylase 1 (ACC1), long-chain acyl-CoA synthetase 9 (LACS9), LACS4 and enoyl-ACP reductase (ENR), respectively. Nov-miR138 and nov-miR59 targeted glycerol-3-phosphate acyltransferase (GPAT), and nov-miR274 targeted phosphatidate phosphatase 1 (PAP1). Both target genes are involved in triacylglycerol synthesis in the endoplasmic reticulum. Eg-miR156e and eg-miR156j played pivotal roles by targeting β-ketoacyl-CoA synthase 12 (KCS12), and nov-miR201 targets very-long-chain enoyl-CoA reductase (ECR). Several miRNAs were also predicted to indirectly regulate FA synthesis and lipid metabolism through the squamosa promoter-binding protein-like gene (SPL), NAC and MYB transcription factors. As a whole, indications of a complex and extensive miRNA-mRNA regulatory network associated with FA metabolism in the mesocarp of the oil palm is presented. The results help to broaden the knowledge of potential mechanisms that might be regulated by miRNAs through modulation of the expression of FA-related target gene metabolism in the oil palm.